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ABSTRACTS


The currient investigation is carried out to study thermal conductivity values of different soil textural classes . The soil samples were collected from Abu Rawash ,Cairo Alxandria road and Nubaria region . Their textual classes of these soils wereloamy sand , sandy and sandy clay loam . The thermal conductivity estimated according to devries method .
the result indicated that mean values of thermal conductivity MJs0C of air dry loamy sand , sandy and sandy clay loam were 2.9614 E06,3.3059E-06 and 1.44223E-06 respectively


The multiple regression between thermal conductivity values at air dry soil (MJms-10C) and coarse sand  (C1) ,Fine sand (C2) ,silt % (C3) ,clay % (C4) ,CaCO3 (C5) ,organic matter C6 and EC C7 are highly significant r =983**and the equation representing 

Y1=33.763753-3.1751E-001(C1)-3.2063E-001(C2)-2.8319E-001(C3)-1.8774E-001(C4)-1.5615E-001(C5)+5.5951E-001(C6)-2.0794E-001(C7)                       r=0.983**


The multiple regression between thermal conductivity values at air dry soil MJmsC and pore size distribution quickly drainable pores QDP % , slow drainable pores SDP % c2 water holding pores WHP % and fine capilary pores % FCP % C4 are significant r= 312** and the equation representing 

Y2 =7.845568-9.8956E-002C1-7.425EC2+9.9142E-002C3-3.9978E-001C4    

                                                                                    R=312*

INTRODUCTION


The thermal conductivity defined as the quantity of heat transmitted through unit length of substance per unit cross section per unit of temperature gradient per unit of time i.e it is a measure of how much heat will be conducted through the soil under conditions. The apparent thermal conductivity of a soil is a function of the thermal properties of the solid materials , soil texture , pore size distribution , water content and temperature of the medium (sepaskhah and Boersma 1979

Usowez 1992 presented anew model of thermal conductivity based an statistical and physical concepts .The model permits estimation of the coefficient of the thermal conductivity of soil with 5-10% accuracy .Usowez 1993 found that the thermal conductivity of soil increased with soil moisture and density with a faster increase where quartz content was high . Other solid phases components had smaller effects on thermal conductivity , organic matter only significantly decreased thermal conductivity at >12% . The relationship between thermal conductivity and moisture was non linear and affected by density and quartz content.

The aim of this investigation is to study the effect of some physical properties on the values of thermal conductivity of the soils under investigation

MATERIALAND METHODS


The soil samples collected from Abou Rawash, Ciro-Alexandria deseret , road and Nubaria region s were chosen to represent a wide variation in soil textural classes. Mechanical analysis of soil samples and bulk density were determined after Klute 1986 and pore size distribution  was determined according De-Leenher and De-Boodt 1965 Soluble cations and anions, were determined in the soil paste extract according to Jackson 1967 .Organic matter content %  was determined according to Walkey and Black method described by Jackson 1967, PH was determined in saturated soil paste using Becman,s pH meter , RICHARDS 1954 and Ca Co3 %  was determined  using Collin,s to Wright 1939 Some physical and chemical properties are shown in Table 1 

Thermal conductivity of the soil determined according to De Vries by using the following  formula
γ= ∑γiKi Xi/KiXi

Where 

γ=thermal conductivity MJm-1s-1C

γi= thermal conductivity of the soil constituent MJm-1s-10C

Xi= volume fraction of the soil constituent

Ki = ratio of average temperature gradient  through soil granules to the average temperature gradient as whole.

The definition of the investigated samples are presented in Table 2 

	Variables
	
	
	

	Standard deviation

	
	Mean
	Range
	

	Thermal conductivity MJm-1s-1C
	3.029
	1.437
	9.811
	0.094


	Quick drainable pores QDP
	24.236
	14.990
	34.570
	1.865


	Slowly drainable pores SDP%
	2.893
	1.350
	4.070
	5.662

	Water holding pores WHP%
	9.831
	3.420
	27.090
	0.809

	Fine capillary pores FCP%
	3.115
	0.510
	9.970
	8.332

	Coarse sand%
	32.944
	0.51
	88.780
	36.902

	Fine sand %
	41.853
	2.270
	83.31
	30.855

	Silt %
	8.771
	0.190
	19.34
	7.162


	Clay
	15.313
	5.33
	43
	11.406

	CaCO3 %
	9.477
	0.431
	28.890
	10.387

	Organic matter
	0.226
	0.11
	0.670
	0.128

	EC dS/m
	0.690
	0.25
	1.730
	0.420


 Thermal conductivity and soil texture

Data in table 3 and fig 1 indicated that mean values of thermal conductivity MJm-1s-1Cat air dry soils were for loamy sand , sandy and sandy clay loam soils were 2.9614E-06,3.30594E-06and 1.4423E-06 respectively. The highest value of thermal conducivity obtained from sandy soil, while the lowest value was found in sandy clay loam due to the decrease in thermal conductivity with fineness of the texture which is associated with the reduced area of contact between particles . This result is in good agreement with Kohnk1968
Table 3 Thermal conductivity at air dry soils under investigation
	Locations
	Soil textural
	Thermal conductivity MJm-1s-100C

	Abou Rawash
	Loamy sand
	296E-06

	Cairo Alex Road
	Sandy soil
	331E-06

	Nubaria
	Sandy clay loam
	144E-06
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The multiple regression between thermal conductivity values at air dry soil MJm-1s-1C and particle size distribution and CaCO3 are highly signifacent r=0.983** and the equation as the following

Y1=33.763753-3.1751E-001C1-3.2063E-001C2-2.8319E-001C-1.8774E-001C4-1.5615E-001C5+5.5951E-001C6-2.0794E-001C7

R=0.983**

Where
Y1=Thermal conductivity MJmsC

C1=Coarse sand%

C3=silt%

C4=clay %

C5=CaCO3%

C6=Organic matter

EC=electrical conductivity dS/m

The multiple regression between thermal conductivity values at air dry soil MJm-1s-1C and pore size distribution are significant r=0.312* and the equation as the following
Y2=7.845568-9.8956E-002C1-7.4245E-001C2+9.9142E-002 r=312*

where

Y2=thermal conductivity MJm-1s-1C

C1=quickly drainable pores %

C2=slowly drainable pores %

C3=wateer holding pores %

C4=Fine capillary pores

In general thermal conductivity depends upon of the soil
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التوصيل الحرارى وعلاقته بخواص التربة
احمد عمر احمد عبد الدايم و حسام عبد المنعم احمد
معهد بحوث الاراضى والمياه والبيئه – مركز البحوث الزراعية

اجرى هذا البحث لدراسة قيم التوصيل الحرارى للاراضى المختلفة القوام وجمعت عينات التربة من ابو رواش وطريق مصر الاسكندرية الصحراوى ومنطقة النوبارية ذات القوام الرملية الطمييه والرملية  والرملية الطينيه الرملية وتم تقدير التوصيل الحرارى باستخدام معادلة دى فيرز 1963 واشارت النتائج الى ان متوسط قيم التوصيل الحرارى للاراضى الجافة هوائيا  كانت,  على الترتيب

.3059E-06 , 1.44223E-062.9614E-06
هناك ارتباط مركب عالى المعنوية بين قيم التوصيل الحرارى للاراضى الجافة هوائيا مع الرمل الخشن والرمل الناعم والسلت والطين وكربونات الكالسيوم وec
ويمكن تمثيلها بالمعادله الاتيه

Y1=33.763753-3.1751E-001C1-3.2063E-001C2-2.8319E-001C3-1.8774E-001C4-1.5615E-001C5+5.5951E-001C6-2.0794E-001C7                       r=0.983**

هناك ارتباط مركب معنوى بين قيم التوصيل الحرارى للاراضى الجافة هوائيا مع QDP, SDP,WHP,FCP
ويمكن تمثيلها بالمعادلة الاتية
Y2=7.845568-9.8956E-002 CL -7.4245E-001C2 +9.9142E-002 -3.9978E-001C4  
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